Introduction
In quantum information processing applications like linear optical quantum computing [1] or quantum key distribution (QKD) [2] it is fundamentally important to initialize and manipulate quantum superposition of photon states. In the most practical proposal for QKD, the so called BB84 protocol [3] , unpolarized light pulses are randomly projected onto polarization selective elements to generate a cryptographic key. Such a scheme suffers from unavoidable losses, since randomly generated photons reach the transmission channel with only 50% chance. Moreover, attenuated laser pulses retain a certain non-zero probability of multiphoton events which reduces the security of the transfer [2] , [4] . Regarding these limitations a true single photon emitter with directly defined polarization state, on-demand operation and sub-Poissonian statistics is highly demanded. Another issue for practical devices is to provide a long-distance transmission channel with minimized losses which can be achieved by adjusting the photon wavelength to match the silica-fiber-based telecommunication windows at 1.3 µm or 1.55 µm. All of these stimulates enormous effort to study robust single semiconductor quantum dots revealing their promising optical properties that can serve as a platform for single photon emitters [5] - [8] fulfilling the abovementioned requirements. However, to achieve a simultaneous strong suppression of multiphoton events, high collection efficiency, telecom spectral range and polarization control remains still a pending issue.
Hereby, we focus on the control of the degree of linear polarization (DOLP) which can be achieved by embedding a quantum-dot-like emitter inside asymmetric pedestals (in a shape of rectangular parallelepipeds), leading to a modification of the coupling between quantum emitter and optical field. Similar modifications of the coupling have already been demonstrated using symmetric pyramids [9] , nanowires [10] - [12] , ridge waveguide [13] or by resonant coupling to the electromagnetic field of micro-or nanocavity resonators [14] - [16] . In case of microcavities, the DOLP can be increased by tuning the emitter into resonance with one of the orthogonally polarized fundamental cavity modes [15] . Despite the high efficiency of such an approach, it requires a high quality microcavity structure which is realistic but still a technologically challenging task. Therefore, a much easier and more robust method is to pattern a dielectric medium of certain geometry, containing the single emitter inside. Up to now, the existing reports concern almost exclusively the attempts on the polarization control in the spectral range below 1 µm, with only a single report on modifying the QD emission polarization at the 3 rd telecommunication window by tailoring a ridge waveguide structure [17] .
Experimental
In this communication we present optical properties of excitons confined in single semiconductor InAs/InGaAlAs/InP quantum dashes (QDashes) which have exhibited antibunching at telecommunication wavelengths [8] , significant fine structure splitting with non-zero degree of linear polarization [18] which enables the generation of single photons in a superposition of bright states resulting in linearly polarized spectral lines, and the ability to cancel the excitonic fine structure splitting by a magnetic field [19] . A sample with a layer of InAs QDashes was grown in an EIKO gas source molecular-beam epitaxy system in Stransky-Krastanow mode by depositing 1.3 nm InAs (nominal thickness) at a sample temperature of 470 °C. The
QDashes were embedded between two In0.53Ga0.23Al0.24As barriers, lattice matched to the InP(001) substrate. The entire structure is terminated with a 10 nm-thick layer of InP. The QDash morphology shows a triangular-like shape in cross-section, with a base width of about 20 nm and a height of 3.5 nm, whereas the length is estimated to be between 50 to hundreds of nanometers [20] . directions respectively.
Results and discussion
In Figure 1 we present photoluminescence spectra from a QDash ensemble with the maximum intensity at about 1530 nm detected for the orthogonal linear polarizations, and measured in the same way a single exciton emission from a rectangular submicrometer mesa structure oriented along the elongation direction of the dash.
The excitation power density, similar in both cases, has been kept low to ensure the excitonic ground state origin of DOLP for a reliable comparison. In the first case, we attribute the 25% DOLP to the intrinsic property of the emitter which is driven by the heavy-hole light-hole mixing in the valence band that influences the optical transition dipole moments and the respective polarization components due to strong confinement anisotropy [23] - [25] . In case of QDashes it is evidently related to the elongation [26] , but also depends on the nanostructure cross-sectional size [27] .
Undoubtedly, significantly larger DOLP value has been measured for single QDash neutral exciton on rectangular mesa, typically exhibiting an enhanced DOLP above 50 %.
In order to verify the origin of the increased DOLP for the neutral exciton, we made further experimental steps and looked at a correlation between the structure of the surrounding dielectric medium and the exciton emission. While enhancement of the In order to evaluate if further DOLP increase is possible, aiming at 100 % and at a continuous tuning by the dielectric medium geometry, we employed a numerical model of electromagnetic field distribution inside a dielectric mesa structure using FEM (finite element method) implemented in COMSOL Multiphysics software (Wave Optics module) [28] . The concept of this simulation method assumes reversibility of the light wave propagation on emitter -detector distance. Such an approach allows us to avoid simulating emitted wave components which do not reach the detector. More specifically, we back-propagate linearly polarized plane waves from the detector plane and then we search for resultant scattered field in the emitter plane [29] . The simulation that generates the scattered field is realized in two steps.
First, we neglect the mesa in simulation box which consists of free-space (vacuum) and dielectric substrate. The electromagnetic field distribution is calculated using periodic boundary conditions on a substrate plane under illumination by a polarized plane wave. The incident field acts as a background field when the mesa is introduced in the subsequent recalculation of a total field. We encapsulated the 
Conclusions
In this work we presented the analysis of polarization anisotropy of emission from a single quantum dash which is sensitive to the size and geometry of dielectric medium.
Comparing results for QDashes emitting at 1.55 µm for rectangular mesa with its lateral aspect ratio of 2 we found a satisfactory correspondence between the experimental DOLP of a QDash oriented along the longer edge, and the calculated value using multi-band k·p modeling and optical field simulations. We believe that
further study will open up a route towards post-growth control and possible enhancement of polarization anisotropy of the emitter leading to increased efficiency of linearly polarized single photon sources. On the right hand side exemplary excitonic microphotoluminescence spectra are presented.
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